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(54) ELEMENT-PACKAGING METHOD AND OPTICAL TRANSMITTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical transmitter that 
can be applied to a wavelength multiple light interconnection ^ 
device, and an element-packaging method that can manufacture 
the optical transmitter. 

SOLUTION: For example, light-emitting devices 1a and 1b 
consisting of a face light-emitting laser device with different ^, 
wavelength are set to trapezoids with a different size, recesses 4a • ^ 
and 4b in the same form as the light-emitting devices 1a and 1b 
are formed at a site where each of the light-emitting devices 1a 
and 1b should be packaged on the upper surface of a substrate 31 
of a light- emitting device array 1 1 , slurry where the light-emitting tegp 
devices 1a and 1b are mixed flows on the upper surface of the 
substrate 31, and each of the light- emitting devices 1a and 1b is 
fitted to each of the recesses 4a and 4b. Also, filter elements 2a 
and 2b passing merely through specific wavelength are packaged to 
a filter element array 12 similarly for combining with a light 
reception element array 13 of a light reception element 3 
consisting of a photo diode element that is formed in an array, thus 
extracting merely single light for receiving light. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The component mounting approach which forms in the predetermined part of the top face of a 
base the crevice where gestalten differ, makes the component of a different function the microstructure 
from which it is the gestalt and the isomorphism voice of said crevice, and a gestalt differs mutually, 
respectively, mixes it in a fluid, considers as a slurry, and is characterized by to fit into the crevice of a 
corresponding gestalt the component which flows on the top face of said base and consists this slurry of 
said microstructure. 

[Claim 2] The component mounting approach according to claim 1 characterized by forming the same 
function part as said microstructure in a symmetry form. 

[Claim 3] The component mounting approach according to claim 1 or 2 characterized by carrying out 
the laminating of the component which becomes a multiple-times repeat and one crevice from two or 
more microstructures about the process which fits into the crevice of a corresponding gestalt the 
component which consists of said microstructure. 

[Claim 4] The component mounting approach given in claim 1 thru/or any of 3 they are. [ which carries 
out the laminating of the component of another function, and is characterized by constituting said 
microstructure ] 

[Claim 5] The component mounting approach given in claim 1 thru/or any of 4 they are. [ which is 
characterized by making the slurry which each microstructure mixed in the order with the big gestalt of 
a microstructure among the microstructures from which said gestalt differs flow on the top face of said 
base ] 

[Claim 6] The optical transmission device which uses the component of said different function as the 
light emitting device from which wavelength differs mutually, and is characterized by mounting in the 
predetermined part of said base by the component mounting approach given [ these components ] in any 
[ said claim 1 thru/or ] of 5 they are. 

[Claim 7] The optical transmission device which uses the component of said different function as the 
filter with which the wavelength passed mutually differs, and is characterized by mounting in the 
predetermined part of said base by the component mounting approach given [ these components ] in any 
[ said claim 1 thru/or ] of 5 they are. 

[Claim 8] The optical transmission device which uses the component of said different function as the 
photo detector from which the wavelength picked up mutually differs, and is characterized by mounting 
in the predetermined part of said base by the component mounting approach given [ these components ] 
in any [ said claim 1 thru/or ] of 5 they are. 

[Claim 9] An optical transmission device given in claim 6 thru/or any of 8 they are. [ which is 
characterized by infixing an optical fiber between said carrier light emitting devices ] 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is suitable for the optical interconnection equipment which 
performs wavelength multiplex transmission using an optical fiber by the component mounting approach 
approach of mounting a component in a base (substrate), and it, concerning the optical transmission 
device with which each component was mounted. 
[0002] 

[Description of the Prior Art] As optical interconnection equipment which performs wavelength 
multiplex transmission, there are some which are indicated by JP,1 1-2893 17, A, for example. This 
optical interconnection equipment is a perpendicular resonator mold face luminescence laser array and 
the so-called VCSEL- Array. It uses, light is emitted in the light of two or more wavelength, the light of 
each wavelength is extracted by the filter array (Filter-Array) by making an optical fiber into waveguide, 
the light of each wavelength is received by the photodiode array (PD-Array), and data are transmitted. 
Since such wavelength multiplex transmission type light interconnection equipment can share one 
optical fiber, i.e., a transmission medium, between two or more light, i.e., a carrier wave, it simplifies 
equipment and can use space effectively. In addition, with this optical interconnection equipment, it is 
supposed that the plastic optical fiber of a major diameter will be used. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, the light of each wavelength is extracted out of 
the light which even this optical interconnection equipment carries out incidence of the light of two or 
more wavelength to one optical fiber, and carries out outgoing radiation from this optical fiber, and since 
light must be received, it is indicated that a field luminescence laser array and filter array and 
photodiode array should also be accumulated on high density. For example, a surface emission-type 
laser is used as a light emitting device, because the aperture of outgoing radiation opening is small. 
[0004] However, although the surface emission-type laser component and filter element of single 
wavelength are small, it is very difficult to accumulate two or more surface emission-type laser 
components and filter elements on high density so that it may store in the core diameter of an optical 
fiber (mounting). Moreover, with said optical interconnection equipment, it is much more difficult to 
mount these components in high density correctly moreover as mentioned above, although especially the 
filter element of a filter array and the photodiode component of a photodiode array need to be strictly in 
agreement to the direction to which light goes at least. 

[0005] It aims at offering the optical transmission device mounted by a light corpuscle child's mounting 
approach and it which this invention is developed that said many problems should be solved, for 
example, can be applied also to the wavelength multiplex transmission type light interconnection 
equipment using an optical fiber. 
[0006] 

[Means for Solving the Problem] In order to solve many above-mentioned problems, the component 
mounting approach which starts claim 1 among this inventions Form in the predetermined part of the top 
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face of a base the crevice where gestalten differ, and the component of a different function It considers 
as the microstructure from which it is the gestalt and isomorphism voice of said crevice, and a gestalt 
differs mutually, respectively, and it is mixed in a fluid, and it considers as a slurry, and is characterized 
by fitting into the crevice of a corresponding gestalt the component which flows on the top face of said 
base and consists this slurry of said microstructure. 

[0007] Moreover, the component mounting approach which starts claim 2 among this inventions is 
characterized by forming the same function part in said microstructure at a symmetry form in invention 
of said claim 1. Moreover, the component mounting approach which starts claim 3 among this 
inventions is characterized by carrying out the laminating of the component which becomes a multiple- 
times repeat and one crevice from two or more microstructures about the process which fits into the 
crevice of a corresponding gestalt the component which consists of said microstructure in said claim 1 or 
invention of 2. 

[0008] Moreover, in said claim 1 thru/or invention of 3, the component mounting approach which starts 
claim 4 among this inventions carries out the laminating of the component of another function, and is 
characterized by constituting said microstructure. Moreover, the component mounting approach which 
starts claim 5 among this inventions is characterized by making the slurry which each microstructure 
mixed in the order with the big gestalt of a microstructure among the microstructures from which said 
gestalt differs flow on the top face of said base in said claim 1 thru/or invention of 4. 
[0009] Moreover, the optical transmission device applied to claim 6 among this inventions uses the 
component of said different function as the light emitting device from which wavelength differs 
mutually, is the component mounting approach given [ these components ] in any [ said claim 1 thru/or ] 
of 5 they are, and is characterized by mounting in the predetermined part of said base. Moreover, the 
optical transmission device applied to claim 7 among this inventions uses the component of said 
different function as the filter with which the wavelength passed mutually differs, is the component 
mounting approach given [ these components ] in any [ said claim 1 thru/or ] of 5 they are, and is 
characterized by mounting in the predetermined part of said base. 

[0010] Moreover, the optical transmission device applied to claim 8 among this inventions uses the 
component of said different function as the photo detector from which the wavelength picked up 
mutually differs, is the component mounting approach given [ these components ] in any [ said claim 1 
thru/or ] of 5 they are, and is characterized by mounting in the predetermined part of said base. 
Moreover, the optical transmission device applied to claim 9 among this inventions is characterized by 
infixing an optical fiber between said carrier light emitting devices in said claim 6 thru/or invention of 8. 

[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
Drawing 1 consists of the light emitting device array 1 1 in which it is the outline block diagram of the 
wavelength multiplexing type light interconnection equipment of this operation gestalt, and two or more 
light emitting devices 1 from which wavelength differs are mounted, an optical fiber 10 used as optical 
waveguide, a filter array 12 in which the filter element 2 which extracts the light of each wavelength of 
said light emitting device 1 is mounted, and a photo detector array 13 in which the photo detector 3 
which receives the light of each wavelength extracted by this filter array 12 is mounted. In addition, 
although each component is separated by a diagram in order to make an understanding easy, each 
component is joined directly optically substantially. 

[0012] Drawin g 2 shows the manufacture approach of said light emitting device array 11. Here, a 
surface emission-type laser component is used for a light emitting device 1 . A surface emission-type 
laser component is formed on a GaAs substrate. Here, as shown in drawing 2 a and drawing 2 b, the 
minute field luminescence laser component from which luminescence wavelength differs mutually is 
started as light emitting devices la and lb from the GaAs wafers 21a and 21b with which the 
wavelength of the light which many surface emission-type laser components are formed, and emits light, 
respectively differs and whose number is two, for example. As the microstructure which consists of 
these light emitting devices la and lb is shown in drawing 3 , a lower part form face is smaller than an 
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upper part form face, and a side face is the block of trapezoidal shape. However, as shown in drawin g 2 
b, magnitude etc. makes the light emitting devices la and lb from which luminescence wavelength 
differs a mutually different gestalt. In addition, Electrodes 51a and 51b and the opening 61 used as the 
laser beam outgoing radiation section are beforehand formed in these light emitting devices la and lb. 
[0013] On the other hand, the crevices 4a and 4b into which said light emitting devices la and lb fit are 
formed in the substrate (base) 3 1 of the light emitting device array 1 1 . These crevices 4a and 4b are 
formed in the part which should mount the light emitting devices la and lb which emit light in the light 
of said predetermined wavelength among the top faces of a substrate 31 at the light emitting devices la 
and lb concerned and isomorphism voice. That is, as for crevice 4a and 4b, gestalten differ mutually. 
[0014] And said light emitting devices la and lb are mixed in a predetermined fluid, a slurry is made, 
and this slurry is flowed on the top face of said substrate 31 so that it may be indicated by United States 
Patent 5904545, for example. Then, light emitting devices la and lb fit into the crevices 4a and 4b of 
the same gestalt, as shown in drawing 2 c or drawing 3 . However, in case the light emitting devices la 
and lb from which magnitude differs in this way are mounted, as it was called small light emitting 
device lb of a gestalt from large light emitting device la of a gestalt, it is desirable to flow said slurry on 
the top face of a substrate 31, and to mount light emitting devices la and lb by descending of a gestalt. 
It can prevent that small light emitting device lb of a gestalt is accidentally mounted in large crevice 4a 
of a gestalt by this. That is, it is because large light emitting device la of a gestalt already fits into large 
crevice 4a of a gestalt and the crevice 4a concerned is blockaded. 

[0015] Thus, if each light emitting devices la and lb are mounted in the predetermined part of the top 
face of a substrate 31, as shown in drawing 2 d, the coat of the transparent insulating glue line 41 will be 
carried out, contact holes 81a and 81b will be formed, and wiring 71a and 71b will be given. An 
example of the layout of said opening 61, Electrodes 51a and 51b, and contact holes 81a and 81b is 
shown in drawin g 4 . Here, four light emitting devices la- Id from which a gestalt differs are mounted. A 
top face and an inferior surface of tongue are squares, from all side faces being the same trapezoids, 
which side of an upper part form face is the sense of which, and light emitting devices [ of this operation 
gestalt / la-Id ] each is not understood whether coincidence inserts at Crevices 4a-4d, for example. 
Therefore, ground-electrode 51b is formed in the perimeter perimeter of an each light emitting devices 
[ la-Id ] upper part form face, forms inside electrode 51a in the center section of the upper part form 
face at a cross joint, and forms opening 61 in the center section. And contact hole 81b is formed in the 
side by the side of the bottom illustrated among said ground-electrode 51b to two light emitting devices 
la and lb of the illustration upper part, and contact hole 81a is formed in the lobe by the side of the top 
illustrated among inside electrode 51a. On the other hand to two light emitting devices lc and Id of an 
illustration lower part, contact hole 81b is formed in the side by the side of the top illustrated among said 
ground-electrode 51b, and contact hole 81a is formed in the lobe by the side of the bottom illustrated 
among inside electrode 51a. This layout is comparatively simple and tends to wire. However, said 
opening 61 used as the outgoing radiation section of a laser beam is mutually far. 
[0016] Drawing 5 is other examples of the layout of said opening 61, Electrodes 51a and 51b, and 
contact holes 81a and 81b. this example - four light emitting devices 1 - Crevices 4a-4d are formed so 
that a-ld may approach mutually and may arrange. Moreover, rectangular ground-electrode 51b is 
formed in the four corners of an all light emitting devices [ la- Id ] upper part form face, and said 
opening 61 is formed in the corner of the outermost part. That is, the same function part is formed in the 
symmetry form to one microstructure. Moreover, circular inside electrode 51a which becomes a 
common electrode to the light-emitting part of four corners is formed in the center section of the each 
light emitting devices [la-Id ] upper part form face, and contact hole 81a is formed in the center 
section. And as it is surrounded by four light emitting devices la- Id, the contact hole 81 is formed to 
ground-electrode 51b which is gathering in the innermost part. That is, outside terminal 51b of 
innermost part approach and said inside terminal 51a are chosen, and it is wiring. Since the opening 61 
which only the function part of a required part is chosen, is operated with wiring etc., and turns into the 
outgoing radiation section of a laser beam can be made to approach mutually according to this layout, 
the optical fiber 10 with a comparatively small path can also carry out incidence of all the light easily. 
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That is, the further high density assembly becomes possible. 

[0017] Next, the manufacture approach of said filter array 12 is explained using drawing 6 . Here, as 
shown in drawin g 6 a, the glass (refer to drawing 6 c) wafers 22a and 22b with which the wavelength 
filters 52a and 52b from which the wavelength (band) to pass differs by multilayers coating were formed 
are used. And as shown in drawin g 6 b, it starts as minute filter element 2a and 2b from these glass 
wafers 22a and 22b. As the microstructure which consists of this filter element 2a and 2b is shown, for 
example in said drawin g 3 , like said light emitting devices la and lb, a lower part form face is smaller 
than an upper part form face, and a side face is the block of trapezoidal shape. However, as shown in 
drawin g 6 b, magnitude etc. makes passing filter element 2a from which wavelength differs, and 2b a 
mutually different gestalt. Moreover, each filter element 2a and the passage permission wavelength of 
2b are made in agreement with the luminescence wavelength of said light emitting devices la and lb. 
[0018] On the other hand, the crevices 5a and 5b into which said filter element 2a and 2b fit are formed 
in the substrate (base) 32 of the filter array 12. These crevices 5a and 5b are formed in the part which 
should mount filter element 2a which passes the light of said predetermined wavelength among the top 
faces of a substrate 32, and 2b at concerned filter element 2a, 2b, and isomorphism voice. That is, as for 
crevice 5a and 5b, gestalten differ mutually. In addition, this substrate 32 needs to be transparent. 
[0019] And said filter element 2a and 2b are mixed in a predetermined fluid, a slurry is made, and this 
slurry is flowed on the top face of said substrate 32 so that it may be indicated by said United States 
Patent 5904545, for example. Then, filter element 2a and 2b fit into the crevices 5a and 5b of the same 
gestalt like said light emitting devices la and lb. However, since the magnitude of filter element 2a and 
2b differs also in this case, as it was called small filter element 2b of a gestalt from large filter element 
2a of a gestalt, it is desirable to flow said slurry on the top face of a substrate 32, and to mount filter 
element 2a and 2b by descending of a gestalt. Thus, filter element 2a and 2b can be mounted on a 
substrate 32, and the filter array 12 shown in drawing 6 c can be manufactured. 

[0020] As said photo detector array 13 is shown in drawin g 7 , two or more photodiode components are 
beforehand formed in the location which counters each filter element 2 of the predetermined part 12 of a 
substrate (base) 33, i.e., said filter array, in the shape of an array as a photo detector 3. The wavelength 
(band) of a photodiode picked up as everyone knows is comparatively large. Therefore, although only 
the light of single wavelength is extracted by each filter element 2 of said filter array 12 therefore, with 
this operation gestalt, the photodiode of the same engine performance is formed in the shape of an array 
on the single base 33. 

[0021] Thus, if the polymerization of said filter array 12 and photo detector array 13 which were 
manufactured is carried out in the predetermined condition, said filter element 2a from which the 
wavelength to pass differs, 2b, and a photo detector 3 are strictly in agreement. Since each filter element 
2a and 2b pass only the light of single wavelength, they become possible [ transmitting the data put on 
the light concerned ] by extracting the passing light, i.e., the light which emitted light by said light 
emitting devices la and lb, and receiving light by the photo detector 3. The microstructure which 
consists of filter element 2a from which the component la and lb of a different function, for example, 
the light emitting devices from which wavelength differs, and the wavelength to pass differ, and 2b can 
be mounted in highly precise to the predetermined part of substrates (base) 31 and 32, and high density 
by this manufacture approach, i.e., the component mounting approach. Therefore, said light emitting 
device array 1 1 and filter array 12 are applicable to wavelength multiplexing type light interconnection 
equipment. 

[0022] In addition, the structure which extracts the light of single wavelength with said filter element 2a 
and 2b, and receives it by the photo detector 3 which consists of a photodiode component is not limited 
above. For example, drawin g 8 forms said crevices 5a and 5b on the substrate 33 of said photo detector 
array 13, and the photo detector 3 which becomes the pars basilaris ossis occipitalis of each crevices 5a 
and 5b from a photodiode beforehand is formed in the shape of an array. Therefore, if passing filter 
element 2a from which wavelength differs, and 2b are mounted in these crevices 5a and 5b, it will mean 
mounting a photo detector with a filtering function in them by the same mounting approach as the 
above-mentioned at a photo detector array. Of course, said filter array is unnecessary in this case. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/29/2006 



JP,2002-026397,A [DETAILED DESCRIPTION] 



Page 5 of 7 



[0023] Next, how to start a minute photo detector from the wafer with which the photodiode was formed 
like said light emitting device, receive light, and create an array is explained. Each of the photo detectors 
3a and 3b to which drawin g 9 becomes the substrate 33 of said photo detector array 13 from said 
photodiode component, By forming said passing filter element 2a from which wavelength differs, and 
the crevices 6a and 6b into which each of 2b carries out a polymerization and fits, and repeating said 
mounting approach two or more times Photo detectors 3 a and 3b are previously fitted into the pars 
basilaris ossis occipitalis of each crevices 6a and 6b, and it is made to mount filter element 2a and 2b by 
said mounting approach on it the appropriate back. In addition, it is necessary to double the gestalt of 
each photo detectors 3a and 3b with the gestalt of each filter element 2a and 2b in this case. That is, 
when the polymerization of the photo detectors 3 a and 3b is carried out under filter element 2a and the 
2b, it considers as a gestalt which a side face follows so that both may fit into Crevices 6a and 6b 
closely. Thus, much more high density assembly becomes possible by carrying out the laminating of a 
multiple-times repeat and the component 3a and 3b of a different function, i.e., photo detectors, and 
filter element 2a and 2b for the process which fits into Crevices 6a and 6b the microstructure from which 
a gestalt differs. 

[0024] Moreover, drawing 10 mounts directly the thing 3a and 3b which carried out the polymerization 
of filter element 2a and the 2b above photo detectors 3a and 3b beforehand, i.e., photo detectors with a 
filtering function, and the photo detector which will pick up only the light of predetermined wavelength 
if it puts in another way in the crevices 6a and 6b of the substrate 33 of the photo detector array 13. 
Although the polymerization of filter element 2a and the 2b is carried out above photo detectors 3a and 
3b and being considered as the photo detector with a filtering function in this example, it is the same 
even if it forms the wavelength filter by said multilayers coating in the top face of photo detectors 3 a 
and 3b, for example. The microstructure which consists of a component 3a and 3b of a different 
function, for example, the photo detectors from which the wavelength to pick up differs, can be mounted 
in highly precise to the predetermined part of a substrate 33, and high density by this manufacture 
approach, i.e., the component mounting approach. Therefore, said photo detector array 13 is applicable 
to wavelength multiplexing type light interconnection equipment. 

[0025] Next, the operation gestalt from which this invention differs is explained. With this operation 
gestalt, it replaces with said surface emission-type laser component, and a light emitting diode 
component is used for a light emitting device. As everyone knows, as compared with laser with single 
(very narrow) wavelength (band), the light wave length of light emitting diode has a comparatively large 
band. Therefore, in order to use as a source of luminescence of wavelength multiplexing type light 
interconnection equipment, by said filter element array 12, only the light of wavelength [****] must be 
extracted and incidence of it must be carried out to an optical fiber 10. 

[0026] Here, as shown in drawing 1 1 , said light emitting diode component 1 is formed in the shape of 
an array on the single substrate (base) 31. Thus, if the polymerization of said manufactured light 
emitting device array 1 1 and said filter array 12 is carried out in the predetermined condition, said filter 
element 2a from which the wavelength to pass differs, 2b, and a light emitting device 1 are strictly in 
agreement. Each filter element 2a and 2b become possible [ transmitting the data put on the light 
concerned by extracting the light of the corresponding wavelength with each filter element 2a of the 
filter element array 12 by the side of said photo detector array 13, and 2b, and receiving light by the 
photo detector 3 out of the light which carries out incidence of the passing light to an optical fiber 10, 
and carries out outgoing radiation from the optical fiber 10 concerned since only the light of single 
wavelength is passed ]. 

[0027] In addition, the structure which extracts the light of single wavelength with filter element 2a and 
2b out of the light of the light emitting device 1 which consists of said light emitting diode component, 
and carries out incidence to an optical fiber 10 is not limited above. For example, drawing 12 forms said 
crevices 5a and 5b on the substrate 31 of said light emitting device array 11, and the light emitting 
device 1 which becomes the pars basilaris ossis occipitalis of each crevices 5a and 5b from light 
emitting diode beforehand is formed in the shape of an array. Therefore, if passing filter element 2a 
from which wavelength differs, and 2b are mounted in these crevices 5 a and 5b, it will mean mounting a 
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light emitting device with a filtering function in them by the same mounting approach as the above- 
mentioned at a light emitting device array. Of course, said filter array is unnecessary in this case. 
[0028] Moreover, each of the light emitting devices la and lb to which drawing 13 becomes the 
substrate 3 1 of said light emitting device array 1 1 from said light emitting diode component, By forming 
said passing filter element 2a from which wavelength differs, and the crevices 4a and 4b into which each 
of 2b carries out a polymerization and fits, and repeating said mounting approach Light emitting devices 
la and lb are previously fitted into the pars basilaris ossis occipitalis of each crevices 4a and 4b, and it 
is made to mount filter element 2a and 2b by said mounting approach on it the appropriate back. In 
addition, it is necessary to double the gestalt of each light emitting devices la and lb with the gestalt of 
each filter element 2a and 2b in this case. That is, when the polymerization of the light emitting devices 
la and lb is carried out under filter element 2a and the 2b, it considers as a gestalt which a side face 
follows so that both may fit into Crevices 4a and 4b closely. Thus, much more high density assembly 
becomes possible by carrying out the laminating of a multiple-times repeat and the component la and lb 
of a different function, i.e., light emitting devices, and filter element 2a and 2b for the process which fits 
into Crevices 4a and 4b the micro structure from which a gestalt differs. 

[0029] Moreover, drawing 14 mounts directly the thing la and lb which carried out the polymerization 
of filter element 2a and the 2b above light emitting devices la and lb beforehand, i.e., light emitting 
devices with a filtering function, and the light emitting device which will emit light in the light from 
which wavelength differs if it puts in another way in the crevices 4a and 4b of the substrate 3 1 of the 
light emitting device array 11. Although the polymerization of filter element 2a and the 2b is carried out 
above light emitting devices la and lb and being considered as the photo detector with a filtering 
function in this example, it is the same even if it forms the wavelength filter by said multilayers coating 
in the top face of photo detectors la and lb, for example. 

[0030] The vertical side of a gestalt is in addition, like [ although the vertical side made all 
microstructures the thing of a trapezoid / side face / with the square in said each operation gestalt / the 
gestalt of a microstructure is not limited to this and ] a parallelogram or a rhombus in being a rectangle. 
Moreover, with said operation gestalt, although only the expansion to wavelength multiplexing light 
interconnection equipment was explained, the component mounting approach and optical transmission 
device of this invention can be developed also to the space multiplex light interconnection equipment 
which can also use as transmission equipment bidirectional in the combination of a transmit direction 
and a receive direction, or is constituted, combining an optical fiber two or more. Moreover, in addition 
to this, optical waveguide can also develop field waveguide and space (free). Moreover, these light 
emitting devices and a photo detector may be mounted in the crevice of a gestalt where the top faces of 
one base differ, using a light emitting device and a photo detector as a different function. 
[0031] 

[Effect of the Invention] As explained above, according to the component mounting approach which 
starts claim 1 among this inventions Form in the predetermined part of the top face of a base the crevice 
where gestalten differ, and the component of a different function It considers as the microstructure from 
which it is the gestalt and isomorphism voice of said crevice, and a gestalt differs mutually, respectively. 
Mix it in a fluid and consider as a slurry, and flow this slurry on the top face of said base, and the 
component which consists of said microstructure is written as fitting into the crevice of a corresponding 
gestalt. The component of a function which is different if the gestalt of the component made into the 
gestalt and microstructure of a crevice is isomorphism voice can be extremely mounted in high density, 
and moreover, if the gestalt and part of a crevice are exact, a component can be mounted very correctly 
to a base. 

[0032] Moreover, according to the component mounting approach which starts claim 2 among this 
inventions, since the same function part as a microstructure was formed in the symmetry form, even if 
the sense of a microstructure changes, only the function part of a required part can be operated with 
wiring etc., and the further high density assembly becomes possible. Moreover, while according to the 
component mounting approach which starts claim 3 among this inventions writing carrying out the 
laminating of the component which becomes a multiple-times repeat and one crevice from two or more 
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microstructures about the process which fits into the crevice of a corresponding gestalt the component 
which consists of a microstructure and making much more high density assembly possible, the 
laminating of the component of a different function can be carried out correctly. 

[0033] Moreover, while according to the component mounting approach which starts claim 4 among this 
inventions carrying out the laminating of the component of another function, writing constituting a 
microstructure and making possible further more much more high density assembly, the component to 
which the laminating of the different function was carried out can be correctly mounted to a base. 
Moreover, according to the component mounting approach which starts claim 5 among this inventions, 
the slurry which each microstructure mixed is written as making it flow on the top face of a base, 
possibility that the small microstructure of a gestalt will fit into the crevice of a bigger gestalt than it 
becomes small, and only the part can mount a component in the order with the big gestalt of a 
microstructure among the microstructures from which said gestalt differs correctly. 
[0034] Moreover, according to the optical transmission device applied to claim 6 among this inventions, 
by the component mounting approach given [ the light emitting device from which wavelength differs 
mutually ] in any [ said claim 1 thru/or ] of 5 they are, it can write mounting in the predetermined part of 
said base, and light emitting device arrays, such as a field luminescence laser array applicable also to 
wavelength multiplexing type light interconnection equipment, can be manufactured. 
[0035] Moreover, according to the optical transmission device applied to claim 7 among this inventions, 
by the component mounting approach given [ the filter element from which the wavelength passed 
mutually differs ] in any [ said claim 1 thru/or ] of 5 they are, it can write mounting in the predetermined 
part of said base, and a filter array applicable also to wavelength multiplexing type light interconnection 
equipment can be manufactured. Moreover, according to the optical transmission device applied to 
claim 8 among this inventions, by the component mounting approach given [ the photo detector from 
which the wavelength picked up mutually differs ] in any [ said claim 1 thru/or ] of 5 they are, it can 
write mounting in the predetermined part of said base, and a photo detector array applicable also to 
wavelength multiplexing type light interconnection equipment with a filtering function can be 
manufactured. 

[0036] Moreover, according to the optical transmission device applied to claim 9 among this inventions, 
the wavelength multiplexing type light interconnection equipment using an optical fiber can be built 
with said claim 6 thru/or various kinds of arrays of 8 by infixing an optical fiber between carrier light 
emitting devices. 

[Translation done.] 
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fc5„ ro^lT-fi, Mlf la, lb©l*IC7^;> 
W2a, 2bSr*^-LT7-f/u^«HB##S3t*^- 
tLTV>5#, ^Sx-JiS^Sf^-l a , lb<D±ffi(r, 0il 

[0030] 4*5, rniK^mmmx-^ */i>m&i* 
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9 

&«*fcm*^fctfT*j*-*-52iw#a;*>r 

5, g&S««EiLT£3fcMt^i£3ti!S^i£/l 
[0 0 3 1 ] 

SJffiDfl»©JK«i:iai«!8-Cl.o5:v>|c»llB© 
»*S*/M*jt#£ ifi^mm^X^X^y ]) t 
U r<75*7!J£, lfflfi£«:©±iH-C«ll!»U llWB*/h 
*3fi**»b44*^Sr» »j£^SJB«©Q0!»fc*#-*-5 

[0 0 3 2] #*8©5fcW#*2fc:ff4*?-* 

[0033] *%w<o o hi®$:i$.4\cmzm7-m 

4«t5ri: £ Lfcfc©, JlteJ: 9 -«©**£*« 

©5t>»#*5fc«SJim**#ffifc£fttf, H&fEJgffi 
©»*5*/M*ai*|e© 5 *>> */J^Jfifle©#*#*# * 
UK:, 5fc*©*/h*3fifr#SALfc*?!J«:, Sfr©± 

#so 

[0 0 3 4] **W©5*>B!*JS6K:«S*ea 
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[0035] **w©5t>w**7i^«s*eas 

KUKifttf, av>fciiifi-t-S«tft©S' F j:2>7w , /w^iS 
ffiflBMM&S 1 5 ©ftTJuMclE*©*?- SliS* 

are. i»BS*©Bf£©awfcfc38£-ra rtt Lfcfc 

(o^nMcfsmnm^mm^x-. ffiies#©@f3t©SB 
ffcfc:|g3£1-s r i i Lfcfc©, jRft#ma*-f^^-3 

Sft^T W Sr»jfii-6 r t #-et So 
[0 0 3 6] **W©5t>W*JH9»=«5*e^ 

[Hffi©1ffil£ft!ft8in 

[mu *»w©*it?Bi«S:*-f«ft#i[ai*-rv^- 

So 

[0 3] *^-Sr#«S©Pfl»fc*^-*-5»WH-cas>5. 

[ii4] ftytm+T i"{ <oMnm. mm. 

l®5) »36*^TW©BIP«» ttft 3Vi?>> 

-/K7)u--rr^ h©tft^iaT?fcSc 

[116] Hl©7-fA'^* ; f-rW©»3fi*jfe©ttWBI 

[17] 1107^;^*f7K iS**f7Ki 
©B8#?r*-rtftBJIlIT-fc So 

[in 8] a3t*^-ri'>r©ft©JHJt*ife©ttWH-c* 

So 
40 5„ 

[no] %ytm*T w ©ffi©»it*s©!fi,B^iiT*fe 

So 

[011] 13tI^TWt7>r;^rWt©B#lr 

[012] ISJt^T W©flfe©«it*fe©SftK0-C& 
S. 

[013] ***-T-TU'-f©te©»jt*jSfe©ttMH-e*> 

So 

[014] ***^-T W'fOftClliffeORflB'l?* 

50 So 
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[«F*<DRW] 

1 (la, lb, 1 c , Id) 14*3165 

2 (2 a, 2b) f*:7-f /V^fRiP 

3 oa, 3b) n&ytm* 

4 (4a, 4b, 4c, 4 d ) ttBQA 

5 (5a, 5b) 



12 



6 (6 a, 6 b) ttDflSB 

1 o«*^r>T^ 
i liiffifrM 

i 3 ra***^ r w 



[01] 



[02] 




21b 



-^ID-Mb sib^qfji y sit* 




la. la la la lb lb lb lb 

^ , ^7 ^Z7 ^C_7 , "C_7 



[B3] 



1a(2a) 



4b(5b) 



[05] 
11 




51a. . 

51b 61 V^51a 51b stbVx/ y 51b 

Vi if,i f>,j 



(c) 



«• « 31 



ib(a>) 




0 



(d) 



31 * 



14] 



17] 
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[126] 



(a) 




0 



[18] 



(c) 




[mil] 



31- 



>12 



[19] 



[mi o] 




a /~\ a 



5a- 



-2a 



-2b 



3s 8a 3b 
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* 1 





11 12 



13 



[Hi 2] 

\ 7 -* \ /: 2b 



[Hi 3] 
\ 7 ^2a \ T ^gfa 



4 v v J r ^r^ 

li 4k 1b 4b 31 



Mi 



[Hi 4] 




4b 31 



\?<DWt% 

(51) Int. CI. 7 

H01S 5/18 
5/42 



F I 

HOIS 5/42 
H 0 1 L 31/02 
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(9) 



(72) mm JSH ft 



F^ — -M##) 2H037 AA01 BA02 BA05 BA11 DA03 
DA06 

5F041 AA37 AA42 CB22 DAI 3 DA20 
EE01 EE22 FF14 

5F073 AB06 AB16 AB21 AB28 BA02 
DA30 EA29 FA16 FA23 FA30 

5F088 AA01 BB01 JA01 JA13 JA14 

5F089 AA01 AB17 AB20 AC02 AC07 
BC07 BC29 CA20 GA07 GAIO 



